An automatic on-line 2,2-diphenyl-1-picrylhydrazyl-high performance liquid chromatography method for high-throughput screening of antioxidants from natural products.
Many natural products are rich in antioxidants which play an important role in preventing or postponing a variety of diseases, such as cardiovascular and inflammatory disease, diabetes as well as breast cancer. In this paper, an automatic on-line 2,2-diphenyl-1-picrylhydrazyl-high performance liquid chromatography (DPPH-HPLC) method was established for antioxidants screening with nine standards including organic acids (4-hydroxyphenylacetic acid, p-coumaric acid, ferulic acid, and benzoic acid), alkaloids (coptisine and berberine), and flavonoids (quercitrin, astragalin, and quercetin). The optimal concentration of DPPH was determined, and six potential antioxidants including 4-hydroxyphenylacetic acid, p-coumaric acid, ferulic acid, quercitrin, astragalin, and quercetin, and three non-antioxidants including benzoic acid, coptisine, and berberine, were successfully screened out and validated by conventional DPPH radical scavenging activity assay. The established method has been applied to the crude samples of Saccharum officinarum rinds, Coptis chinensis powders, and Malus pumila leaves, consecutively. Two potential antioxidant compounds from Saccharum officinarum rinds and five potential antioxidant compounds from Malus pumila eaves were rapidly screened out. Then these seven potential antioxidants were purified and identified as p-coumaric acid, ferulic acid, phloridzin, isoquercitrin, quercetin-3-xyloside, quercetin-3-arabinoside, and quercetin-3-rhamnoside using countercurrent chromatography combined with mass spectrometry and their antioxidant activities were further evaluated by conventional DPPH radical scavenging assay. The activity result was in accordance with that of the established method. This established method is cheap and automatic, and could be used as an efficient tool for high-throughput antioxidant screening from various complex natural products.